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CLAIMS: 

B f \^ . An isolated nucleic acid molecule, comprising: 

a) a sequence of nucleotides that encodes the sequsoetTof 
amino acids encoded by one or more of the exons^thal^lT^ 

5 of the sequence of nucleotides set forth in S£&1D No. 3; or 

b) the sequence of nucleoli set forth as one or more of 
the exons that are the complemejtf'of the sequence of nucleotides set 

forth in SEQ ID No. 3; 

c) a sequence of nucleotides that hybridizes along its full 
10 length to the full^figth of at least one of the exons set forth in SEQ ID 

No. 3 under editions of at least moderate stringency, and that is 
present rj/fhe genome of a nematode; or 

d) a sequence of nucleotides degenerate with the sequence 

of/fujcleotides of c). 
15 2. An isolated nucleic acid molecule, comprising; 

a) a sequence of nucleotides that encodes the sequence of 
amino acids encoded by one or more of the exons tWis the complement 
of the sequence of nucleotides set forth in SEQ ipfslo.5; or 

b) the sequence of nucleotides se/forth as one or more of 
20 the exons that is the complement of the s^|4nce of nucleotides set forth 

in SEQ ID No. in SEQ ID No. 5; 

c) a sequence of nude^tfdes that hybridizes along its full 
length to the full length of at \eLoJe of the exons of SEQ ID No. 5 
under conditions of at least rn^erat^ stringency, and that is present in 

25 the genome of a nematodpf or 

d) a sequefice of nucleotides degenerate with the sequence 

of nucleotides of cK 

3. Ar/isolated nucleic acid molecule of claim 1, that encodes 

LOV-1 protefn from a nematode. 
30 4/ An isolated nucleic acid molecule of claim 2, that encodes a 

PKD-2/protein from a nematode. 
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\5. Thr rnlntrr lmnlf_"" la " f Hgi ™ 1 that inii nf1, ] 1 ™n iip nc e- 
T^Tencodesthe amino acids set forth in SEQ ID No. 4. 
6. The isolated molecule of claim 2 that comprises a sequence 



nematoa 



of nucleotides that encodes the amino acids set forth in SEQ ID No. 6. 
5 7. The isolated nucleic acid molecule of claim 1, wherein the 

nematode is Caenorhabditis elegans. 

8. The isolated nucleic acid molecule of claim 2, wherein the 
nematode is Caenorhabditis elegans. 

AnujiLOud yu m 1 , ' " i ii| ni , ii nj Hir m i r l rii' .iiii l nH» ' " '■» 

10 -ctalrrTl . 

10. The gene of claim 9, wherein the gene comi 
transcriptional control seq(Tence\that are hpiwotSgSus to the encoded 
gene. 

1 1 Thejgerie^-G^vrn 9, J/herein the gene comprises 
1 5 transcj^ptfonaTcontrol sequences that are heterologous to the encoded 



lene. 



An isolated gene, comprising the nucleic acid molecule of 



20 



12. 
claim 2. 

1 3. The gene of claim 1 2, wherein the gene comprises 
transcriptional control sequences that are homologous to the encoded 
gene. 

14. The gene of claim 12, wherein the gene comprises 
transcriptional control sequences that are heterologous to the encoded 



25" 



■^.15. An isola ted nucleic acid molecule that en coj 
the pj^teirTeTic^dedby the nucleic acid molecule of claim 3. 



16. The nucleic acid m^lecute oUte\ni^ ls 
a deletion mutant, ins^rtjcjia^m^^ a point mutation. 

1 7^^Fhe^nucleic acid molecuTe of claim 15, wherein the encoded 
30 prtftein is inactive. 
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encgiles-^mutim of 
of claim 4. 
le of claim 18, wherein the mutant is 
or comprises a point mutation. 



18. An isolated nucleic-acid 
the protein encoded by the 
1 9. The nucleic aci 
a deletion mutant^Jns^rtte 

yf^^he nucleic acid molecule of claim 18, wherein the encoded 

prc^fcetn is inactive 

A construct^ comprising a nucleic arid prinlnnilp nf nlnim-t^ 
operatively-J+pricedTo a reporter gene. 
| IS. The construct of claim 1$ wherein the reporter gene 

rescent protein. 




r i sing a nuc l eic acid mo l e c u l e uf c l air rT"2 ? 
repcbrter^gene. ^ 





J^rf. The conprutetj^^ gene 
encodes-a^ffaore sce^t pr bjtein . 

fcC A p l asmid, rem p riJIj^ ^ acid molecule of c l a i m 1 -r* 

^j^J)^^t^rc\\6 of claim >2 that is an expression vector. 

A- frd ii byenlc nematode, CQI 'n p i l ^ i ny l lte- wrtnr nf r l aim- g^ 
2$ The transgenic nemalodg-- €)f c l aim £4, whorcm in the vecto r 




cmally. 

fj ^26. The transgenic nematode of rlaim 



Jl ' fc, wh 



e t e ir i in the veilur 



FFlTgene-encoding portion is integrated into the C. elegans genome. 

,2?. The transgenic n^natode of clairrug^^/^^ t h e vec ttrp^ 




further comprises 



ling a reporter gene operatively linked 
lecuie. . 
*3i /2S. The transgenic nematode of claim 24, wherein, 
acid molecule encodes-^-J^^^ 

ig^J&T "The transgenic nematode of claim wherein the nucleic 
/^cid molecule encodes a mutant protein. 
^ 30. A plasmid, cc 




tm^^Tthat is an expression vector. 

de, comprising the vector of claim . 
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2& The transgenic nematode of claim JS, wherein in the vector^ 
is maintained extrachromosomally. 

^ The transgenic nematode of claim 32', wherein-iffthe vector 

or the gene-encoding portion is integrated mtoJ^C^etegans genome. 

The transgenic/^Ten^de^f^almj^r, wherein the vector 
further comprises nucleic attic! LfpgjfcMng a reporter gene operatively linked 
to the nucleic acid molecjdteji N. ^ 

y>\ 26. The \\^^hw^oerr^ie of claim wherein the nucleic 
acid molecuje^encodes a mutant protein. 

fo The transgenic nematode of claim ^6. wherein the nucleic 

acidi molecule encodes a mutant protein. 

c/( 2& An isolated nucleic acid molecule, comprising a 
nucleotides encoding a mutarrfLOV-l prote^jwhej^kr^iematode that 
expresses such defect exhibife»4^rBcrtnof an altered location of vulva 
(Lov) and resp_oj*ee-pTTen©t^^ LOV-1 protein is encoded by the 

molecule of claim 1 . 
n^2- A trancrjonir. nematode , comp r i^infl ^ ho a ^ "* 

m o I ec u]ejj3*-eta1frr^B . 

ierf An isolated nucleic acid molecule, comprising a sequence of/ 
nucleotides encoding a mutant PKD-2 protein, wherein a nematode thjart 
expresses such defect exhibits one or both of an altered Lov and/ 
response phenotype, and the PKD-2 protein is encoded by^h€ nucleic 
acid molecule of claim 2. 
Y</ >*T^ A trangenic nematoide7^mprisina^*Ke nucleic acid molecule 

of claim 4j9T \ ^1>^ 

*/f 4&. An isolated po^ypeptidB^rtcoded by the nucleic acid 

molecule of claim 1 . — - ur 

% ^d. The polypeptide of claim >2 that comprises the sequence of 
amino acids set forth in SEQ ID No. 4. 

f'L jX. xAn isolated polypeptide encoded by the nucleic acid 
molecureof claim 2. 
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ytf A$. The polype 
amipi^^cids^et forth 

An isolated n 
sequence of nucleoti 



^hat^ompTTses*^e~S(5quence of 
^sequence of amino acids set 



£s> An isolated complex comprising a nematode PKD-2 protein 

and a nematode LOV-1 protein in operative linkage. 
A method, comprising: 
introducing a mutation into the lov-1 and/or pkd-2 gene of^ 
nematode, and 

selecting nematodes that exhibit altered mating behavfbr, wherein 
the altered behavior includes a change in the ability to locate the vulva 
(Lov) of a hermaphrodite or a change in the response/of the male to 

contact with the hermaphrodite (Response) 

57 

The method of claim 



change in the response of the male to co 
^ _ 51 
S3 J&€T- The method of claim 



hereinyfhe altered behavior is a 
t^fct with the hermaphrodite, 
rein the mutation is in the lov-1 



wheVein the mutation is in the 



gene. 

C</ J&i* m The method of 
20 pkd-2 gene. 

$5 5-2^ The method of/£laim wherein the nematode is a species 
of Caenorhabditis. 
fa A methaef, comprising: 

treating nematodes with a test compound or with a 
25 mutagenizing aaent or treatment; and 

lecting from among the nematodes or offspring thereof, 
nematodesXhat exhibit altered mating behavior compared to prior to the 
treatment; where the altered behavior includes one or both of location of 
vulva M_ov) or response of the male to contact with the hermaphrodite 
30 (Response). 
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<;% The method of claim ^3, wherein prior to treatment the 

nematodes had exhibited normal mating behavior. 

$j J&6. The method of claim wherein prior to treatmem/the 
nematodes had exhibited defects in mating behavior, whereinthe defects 
were manifested as a defect in one or both of Lov and Resp/nse, and the 
alteration comprises a partial restoration or complete resto/ation of one or 
both of Lov and Response behaviors. 

$f A method for identifying compounds, comprising: 

contacting nematodes with a test compound/ 
selecting test compounds that result in al/red mating behavior, 

wherein: 

the altered mating behavior compris^ alteration in the behavior 
involving location of vulva and/or/eS^e to contact with the 
hermaphrodite; and ^ 

'candidates for treatment of 

afmmals. 

/herein prior to treatment the 



the selected test conipoun 
polycystic kidney diseases of 
bo 5tf- The method of c 



nematodes had exhibited 



mating behavior. 

Cft 

fc I J&. The method/f claim £6, wherein prior to treatment the 



20 



nematodes had exhibit/ defects in mating behavior, wherein the defects 
were manifested as /defect in one or both of Lov and Response, and the 
alteration comprise/ a partial restoration or complete restoration of one or 
both of Lov and /Response behaviorj^ 
fa VS. T/e method of claim £6, wherein the selected compounds 
25 are Candida/ therapeutic agents for treatment of autosomal dominant 
polycysti/kidney disease (ADPKD) or other diseases involving PKD1 or 

PKD2. / ^ 

/BO. The method of claim wherein prior to treatment the 
ne/atodes had defects in mating behavior, and the candidate compounds 
30 restore or partially restore either or both Lov and Response. 
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id{ A method for identifying genes that are part of the disease 7 

pathway of autosomal dominant polycystic kidney disease (ADPKD),/ 

comprising: / 

mutagenizing nematodes that exhibit normal mating behavior; and 
5 identifying and selecting nematodes or the male offspripfg thereof 

that exhibit altered mating behavior, wherein the altered maTing behavior 
comprises alteration in the behavior involving location of/Vulva (LOV) 
and/or response to contact with the hermaphrodite (^fesponse), thereby 
identifying nematodes that contain defects in gene/in the pathway that 

10 comprises the lov-1 and/or pkd-2 gene(s). / 

ia4 / . . ■ *u 

- J&5f The method of claim JBl. furthe/comprising, mapping the 
t*b / 

mutation(s) in selected nematodes that re/ults in the altered behavior. 

J&$. The method of clainy^, farther comprising, identifying 
mammalian homologs or ortholo^s ofjthe nematode genes to which the 
15 mutation is mapped. /// \ 

^ &C. A method for id^Mjfying \;ompounds that are candidate 
therapeutic agents for treatpnent of autosomal dominant polycystic kidney 
disease (ADPKD), comprising: 

treating male nematodes that can sire cross-progeny with moving 
20 partners with a test /Compound; and 

selecting compounds that result in males that sire fewer cross 
progeny or cannot sire cross-progeny with moving partners, wherein the 
selected compounds are candidate therapeutic agents for treatment of 
ADPKD or diseases involving PKD1 or PKD2. 
25 H / A method for identifying genes that are part of the disease 

pathway /f autosomal dominant polycystic kidney disease (ADPKD), 
comprising: 

n/utagenizing males nematodes that can sire cross-progeny with 
moving partners with a test compound; 
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selecting males or the offspring thereof that sire fewer cross- 
progeny with moving partners; and 

identifying the mutant nematode genes. 
fa A method for identifying genes or regulatory factors involved 

5 in polycystic kidney diseases, comprising: 

mutagenizing nematodes that exhibit altered mating behaviors 
because of a mutation in the lov-1 or pkd-2 gene; 

selecting nematodes or the offspring thereof that exhibit a 
restoration of the behavior associated with the wild-type gene; and 
10 identifying a second gene other than lov-1 or pkd-2 or a factor that 

results in restoration of the behavior, wherein restoration of the behavior 
is a partial or complete restoration compared to prior to mutagenesis. 
Ifo £H. The method of @6, further comprising: 

identifying a mammalian gene that is orthologous to the second 

15 gene. 

3_ ( &%. A method for screening compounds to identify candidates for 
treatment of polycystic kidney diseases, comprising: 

contacting nematodes that exhibit altered mating behaviors 
because of a mutation in the lov-1 or pkd-2 gene with a test compound; 
20 and 

selecting compounds that result in restoration of the behavior, 
wherein restoration of the behavior is a partial or complete restoration 
compared to prior to contacting. 

69' A method for identifying genes or regulatory factors involved 
25 in polycystic kidney diseases, comprising: 

mutagenizing nematodes that exhibit altered mating behaviors 
because of a mutation in the lov-1 or pkd-2 gene; 

selecting nematodes or offspring thereof that cannot sire cross 
progeny or sire fewer cross progeny with paralyzed hermaphrodite mating 
30 partners; and 
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identifying a gene responsible for the inability to sire cross progeny 
with paralyzed hermaphrodite mating partners. 

?J The method of clainrv&ST, further comprising identifying 

mammalian homologs of the gene responsible for the inability to sire cross 
5 progeny with paralyzed hermaphrodite mating partners. 
b J^f* A method for identifying genes or regulatory factors invoK 

in polycystic kidney diseases, comprising: 

mutagenizing transgenic nematodejj^thrtfTcontain a dominant 
negative lov- 1 or pkd-2 transgej 
10 selecting nematpd^or offspring thereof that exhibit a further loss 

in function of Xi^1ov-1 or pkd-2 transgene by observing mating 
behaviors?" and 

identifying the mutations and genes responsible for the loss. 
^ ^27 The method of claimJTn, further comprising identifying 
15 homologous mammalian genes. 

A method for identifying regulators and factors necessary fof 
synthesis and transport of LOV-1 or PKD-2 protein; 

preparing a transgenic nematode that expresses a det§j2tcfble 
marker linked to LOV-1 or PKD-2 protein; 
20 mutagenizing the nematode; 

selecting nematodes or offspring ttyefeoi that have altered patterns 
of expression of LOV-1 or PKD-2) 

identifying the gene resprfSnsible for the alteration. 
3\J^ 74. A method fpridentifying transcriptional regulators of lov-1 or 
25 pkd-2) comprising: 

preparing^ transgenic nematode that expresses a detectable 
marker linkejefto LOV-1 or PKD-2 protein; 
tagenizing the nematode; 
'selecting nematodes or offspring thereof that altered levels of 
30 expression of the protein. 

^ ^75, A method, comprising: 
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treating nematodes with a test compound or mutagenizing 

them; 

selecting nematodes or the offspring thereof that exhibit 
altered clumping behavior when seeded on a lawn of bacteria, wherein: 

an alteration in the behavior is indicative of change in the genotype 
of the lov-1 or pkd-2 locus; 

the wild-type males exhibit clumping behavior, and a males with a 
mutation in either locus that alters activity of either the LOV-1 or PKD-2 
protein results in males that are randomly dispersed in the bacterial lawn. 
j<j The method of claim ffi, wherein: 

the nematodes are mutant nematodes that are randomly dispersed 
in the bacterial lawn and are treated with a test compound; and the 
method further comprises: 

identifying compounds that restore or partially restore clumping 
behavior. 

The method of claim 76, wherein the mutant nematodes 
comprise males that are lov-1 mutants. 

$| 7€f. The method of claim jb, wherein the mutant nematodes 
comprise males that are pkd-2 mutants. 

9- The method of claim ^o, wherein: 

the nematodes are mutant nematodes that are randomly 
in the bacterial lawn and then mutagenized; and^tbe-rfletf^d further 
comprises: 

selecting males oj^th^offspring thereof that exhibit a partial or 
complete restoraJkJn of the behavior; 
analyzing the mutations; and 

rtifying the genes or mutations responsible for the restoration. 
£3 ^6r^S^e_method of claim 76, wherein the genes or mutations are 
genetic supressors of lov^l-ot^pkd- 2 mutants. 

$cj ~8i . The method of clairrT767^ mutant nematodes 

comprise males that are lov-1 mutants. 
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le method of claim 76, wherein the mutant nematodes 

comprise males that are p^^2TfTCrrarrts^ — 

pZT. The method of claim wherein: 
t he nematodes are wild-type nematodes that are clumped in the 
5 bacterial lawn and are treated with a test compound; and the method 
further comprises: 

identifying compounds that destroy the clumping behavior. 
^ The method of claim J8, wherein: 

the nematodes are wild-type nematodes that are clumped in the 
10 bacterial lawn and then mutagenized; and the method further comprises: 
selecting males or the offspring there of that are randomly 
dispersed on the bacterial lawn; 

analyzing mutations responsible for the altered behavior; and 
identifying the mutant genes. 
15 ^? A mutant strain of nematode that comprises a mutation in 

the lo\Ar1 or pkd-2 gene, whereby the resulting nematode exhibits altered 
mating behavior compared to the wild-type, wherein the alteration is 
manifestecTas either or both a defect in behavior involving location of 
vulva (LOV) and response to contact with the hermaphrodite (Response). 
20 ffi -&6T Thenli^tant strain of claim ^H, wherein the mutation is in the 
lov-1 gene, wherein the wild-type lov-1 gene comprises: 

a) a sequence^ nucleotides that encodes the sequence of 
amino acids encoded b/ or^^n^e'of the exons that is the complement 
of the sequence of nucWtid^s^ forth in SEQ ID No. 3; or 



25 b) the sequence of nucleotides set forth as one or more of 

the exons that are the complement orthe sequence of nucleotides set 

forth in SEQ ID No. 3; \ 

c) a sequence of nucleotides that hybridizes along its full 

length to the full length of at least one of the exons set forth in SEQ ID 
30 No. 3 under conditions of at least moderate stringency, and that is 

present it the genome of a nematode; or 
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dh^^equ^nce of nucleotides degenerate with the sequence 
of nucleotides oTT^Ta. 

^ c &1 . The mutant strain of claim $H>, wherein the mutation is in the 
pkd-2 gene, wherein the wild-type pkd-2 gene comprises: 

a) a sequence of nucleotides that encodes the sequence of 
amino acids encoded by one or more of the exons that is the complement 
of the sequence of nucleotides set forth in SEQ ID No. 5; or 

b) the sequence of nucleotides set forth as one or more of 
the exons that is the complement of the sequence of nucleotides set forth 
in SEQ ID No. in SEQ ID No. 5; 

c) a sequence of nucleotides that hybridizes along its full 
length to the full length of at least one of the exons of SEQ ID No. 5 
under conditions of at least moderate stringency, and that is present in 
the genome of a nematode; or 

d) a sequence of nucleotides degenerate with the sequence 
of nucleotides of c). 

<jl ft&. The method of claim p6, further comprising identifying 
mammalian homologs of the genes that comprise the mutant nematode 
genes. 
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